Objective: To assess and compare factors which may be associated with successful contact tracing in patients with gonorrhoea and chlamydia. Study design: Prospective observational study of patients attending a genitourinary medicine clinic with a diagnosis of gonorrhoea or chlamydia. Multivariate analysis model including demographic, socioeconomic, and behavioural variables. Results: The attendance of at least one sexual contact was associated with naming more contacts for patients with gonorrhoea (OR 1.44, 95% CI 1.04-2.01). A history of gonorrhoea was associated with successful contact tracing for patients with chlamydia (OR 1.46, 95% CI 1.12-1.9). Successful contact tracing, as defined by at least one confirmed contact attendance after the index case, was not associated with age, sex, sexual orientation, history of chlamydia, use of condoms, marital status, ethnicity, or socioeconomic status for either gonorrhoea or chlamydia. Conclusions: DiVerences in the composition of the core groups infected with gonorrhoea and chlamydia are not explained by diVerences in contact tracing success. In the clinic setting studied, the outcome of contact tracing was not associated with a variety of demographic, socioeconomic, and behaviour factors. (Sex Transm Inf 1999;75:112-115) 
Introduction
Gonorrhoea and chlamydia continue to be responsible for considerable morbidity despite available, eVective, and relatively cheap curative therapy. In the United Kingdom the network of genitourinary medicine clinics provides free diagnosis and treatment to those infected with sexually transmitted diseases and attempts to trace the sexual contacts of those found to be infected. Despite this integrated and accessible approach the incidence of gonorrhoea and chlamydia is increasing. 1 Although both gonorrhoea and chlamydia are acquired through sexual contact they diVer in a number of respects. Chlamydia is three times as common as gonorrhoea, 1 has a longer period of infectivity, and is less infectious than gonorrhoea. 2 Data from the United States suggest that those who acquire gonorrhoea tend to be older, live within a limited number of geographical areas, and belong to "black" ethnic groups when compared with patients with chlamydia. 3 Given these diVerences should the approach to contact tracing be diVerent for the two conditions?
This study compares sociodemographic variables in patients with gonorrhoea and chlamydia, and attempts to identify factors which may influence the success of contact tracing.
Methods
All patients attending the Whittall Street Clinic, Birmingham between 1 January 1997 and 31 October 1997 with a diagnosis of gonorrhoea or genital chlamydial infection were evaluated prospectively. The Whittall Street Clinic is a large urban genitourinary medicine clinic with 27 000 attendances per year. Patients attending the clinic were screened for Neisseria gonorrhoeae by taking a urethral swab in men and endocervical and urethral swabs in women. Samples were taken from the pharynx and rectum as indicated by the clinical history and the diagnosis of gonorrhoea was made on the basis of a positive culture from the swab on modified Thayer-Martin medium. The clinic procedure for chlamydia testing changed during the study period-the Dako enzyme linked immunoassay (EIA) being used until 28 May 1997 and the Abbott LCX ligase chain reaction (LCR) assay thereafter. Men were oVered screening by providing a first pass urine sample, or a urethral swab was obtained. The samples were then tested by either EIA or LCR. An endocervical swab was used to screen women for chlamydia using either EIA or LCR.
Information on age, sex, ethnic origin (as allocated by the patient) and postcode of the patient was collected during clinic registration. Information on sexual behaviour was obtained by medical staV during the clinical interview comprising patient history of previous gonorrhoea or chlamydia; number of sexual contacts; sexual orientation based on the most recent sexual contact; use of condoms. The time period for inclusion of sexual contacts was varied according to the diagnosis and the sex of patient to reflect diVerences in the incubation period between gonorrhoea and chlamydia, and likely periods of infectiousness. For gonorrhoea sexual contacts within 3 months for women and 1 month for men were included, while for chlamydia the time periods were 6 months for women and 3 months for men. The presence of any additional sexually transmitted infections, defined for the purposes of the study as comprising syphilis, genital herpes, genital warts, or Trichomonas vaginalis was noted. The Jarman 8 score, as a marker of socioeconomic status, was taken as that allocated to each patient's postcode at the 1991 population census. The calculation of the Jarman index is shown in the appendix.
Tracing of sexual contacts was undertaken by the clinic health advisers who were aware that the study was taking place. The patient was either given a contact slip to pass on to his/her partner(s) requesting them to make an appointment at the clinic, or else direct communication was made with the named partner by the clinic. The method of contact tracing did not diVer between those diagnosed with gonorrhoea or chlamydia. Successful contact tracing for each disease episode was defined as the confirmed attendance of a sexual contact occurring at least 24 hours after the index case. Where the contact did not attend the Whittall Street Clinic confirmation of attendance elsewhere was obtained verbally by phone or by letter. Those attending as a result of contact tracing who were found to be infected were counted as new index cases if they named additional contacts.
A power calculation suggested that a sample size of 348 would detect a diVerence in the contact tracing success rate of 5% (33% to 38%, RR 1.15) with 80% power.
Data were entered into the ACCESS database package (Microsoft) and subsequent analysis performed in the SPSS statistical package (SPSS Inc). Univariate comparisons were made by calculating odds ratios with 95% confidence intervals. The multivariate comparison was made using a forward conditional logistic regression model with entry into the model when p <0.05 and removal when p >0.1.
Results
A total of 826 patient episodes of gonorrhoea or chlamydia were diagnosed during the study period. Three denied any contacts within the protocol period, 107 had a dual infection with both gonorrhoea and chlamydia, and 103 had only one named contact who had attended before the "index case". Excluding these individuals, 196 episodes of gonorrhoea were diagnosed in 193 patients and 417 episodes of chlamydia in 405 patients. The patients with chlamydia who were screened using EIA did not diVer from those screened using LCR with respect to number of contacts, age, Jarman index, ethnicity, sexual orientation, or condom use.
Overall contact tracing was successful, as defined by the study protocol, in 32% (62/196) of patient episodes of gonorrhoea and 33% (139/417) of chlamydial episodes. On univariate analysis of patients with gonorrhoea, only the naming of more than one sexual contact was associated with at least one contact attending (table 1) . For those with chlamydia a history of gonorrhoea was associated with successful contact tracing (table 2) . On multivariate analysis these associations were maintained: naming of more than one sexual contact in those with gonorrhoea OR 1.44 (95% CI 1.04-2.01) and history of gonorrhoea in those with chlamydia OR 1.46 (95% CI 1.12-1.9).
Discussion
The core group theory 4 for transmission of gonorrhoea proposes that a small number of individuals maintain infection within a community by repeatedly becoming infected and having numerous partners both within and outside the core group. The characteristics of the core group may include black racial origin and a low level of education. 5 If individuals in the core group could be identified and treated the incidence of infection should fall and, in theory, the disease will eventually be eradicated. Thus contact tracing to identify, screen, and treat this group is of particular importance. There is evidence however that the demographics of the core groups diVer for gonorrhoea and chlamydia and, in addition, individuals infected with gonorrhoea may live within a smaller number of geographically defined areas compared with a more diVuse residence pattern for those with chlamydia, suggesting diVerent sexual mixing patterns. 3 6 Thus the core group membership and their sexual interactions may vary for gonorrhoea and chlamydia. The tracing of sexual contacts has been undertaken in many countries in an attempt to prevent reinfection of the index patient, treat infected partners, and reduce the burden of infection in the community. 7 Although intrinsically appealing, it has proved diYcult to prove objectively that contact tracing achieves its aims at a population level. The identification of factors influencing the success of contact tracing may help target available resources more eVectively.
Our results suggest that successful contact tracing for patients with gonorrhoea or chlamydia was not associated with age, sex, sexual orientation, history of chlamydia, use of condoms, marital status, ethnicity, or socioeconomic status. Despite some of these variables being markers for core group membership our results suggest that diVerences in the success of contact tracing do not contribute to the establishment or maintenance of core groups. Successful contact tracing was more likely for patients with gonorrhoea who named more sexual contacts but, since the protocol definition of success was the confirmed attendance of at least one partner, this is not unexpected. For patients with chlamydia a history of gonorrhoea was associated with an improved contact tracing success which may reflect prior experience of sexually transmitted infections resulting in a change in behaviour with a greater eVort to encourage contacts to attend.
We chose to trace sexual contacts of patients over varying time periods dependent on the diagnosis and sex of the index case to reflect the diVerences in incubation periods for the two infections and the greater likelihood of prolonged asymptomatic infection in women. The resulting longer contact tracing period for chlamydia infections may explain why similar numbers of contacts were named by patients with gonorrhoea and chlamydia, despite previous studies suggesting that those infected with gonorrhoea have more partners. 6 It has also been suggested that men from a black ethnic background identify more partners than black women. 6 When sex, ethnic origin, and number of partners named were included in our multivariate analysis model none was found to be independently associated with the successful tracing of sexual contacts.
The contact tracing success rate in this study, 32% of gonorrhoea patient contacts and 33% of chlamydia patient contacts, is lower than some other published figures. 6 8 9 This may reflect our stringent definition of successful contact tracing which ensured that only those contacts who could reasonably attended as a result of the contact tracing process were included. Contacts who attended before the index case were excluded, as were attendances at a genitourinary medicine clinic which could be not be verified. Future studies of contact tracing could benefit from a standardised definition of success.
Jarman 8 scores were used as an estimate of socioeconomic status based on the score assigned to the patient's post code in the 1991 census. Since the Jarman score includes non-white ethnic group as one of its variables the potential arises for confounding with the patient's self assigned ethnic origin. Although possible this is unlikely because ethnic group is only one of the eight variables used to calculate the Jarman score, and is weighted lower than the other seven variables (see appendix).
Where successful contact tracing is defined as the attendance of at least one identified sexual contact only the total number of sexual contacts increased the success rate for patients with gonorrhoea, and a history of gonorrhoea was associated with improved success for those with chlamydia. Contact tracing success was not associated with other demographic, socioeconomic and behaviour factors for patients with either infection. Variations in contact tracing do not appear to explain the differences in the core groups for gonorrhoea and chlamydia, nor their diVering incidences. It would therefore seem inappropriate to target particular patient groups for more "intensive" contact tracing. There is a need for a standardised definition of successful contact tracing to aid future research and audit.
Individual contributions from authors not available. All variables transformed using LN(V + L). NB: It should be noted that although the above transformations improved the normality of the distributions of the census variables, the distributions still remained significantly nonnormal in some cases.
Appendix
Standardise transformed variables by subtracting the mean and dividing by the standard deviation.
eg, S1=(N1-mean of N1)/SD of N1 Calculate Jarman scores by calculating a weighted sum of the standardised variables ie, Jarman 8=(6.62×s1) + 4.64×s2) (3.01×s3) + (3.74×s4) + (3.34×s5) + (2.88×s6) + (2.68×s7) + (2.50×s8) Note: Jarman scores for wards are standardised by regional figures, hence the scores show deprivation relative to all the other wards in the region.
